Conceptual skills enable the development of abilities necessary
INTRODUCTION
Conceptual skills are the basis for acquiring the ability to control certain aspects of life, such as understanding abstract ideas, problem solving, understanding relations and the ways in which organized systems function. Conceptual skills include communication skills, functional literacy, and self-direction skills within the concept of adaptive behavior.
Communication skills include receptive and expressive language, and non-verbal communication. Abilities to read, write and apply basic mathematical operations in everyday life are integral parts of functional literacy. Self-direction skills include independent and responsible behavior, selfcontrol, beginning tasks, following instructions, schedules and deadlines, completing tasks, making decisions and making personal choices. Some self-direction skills are acquired while growing up, while others depend on the cultural context.
According to the results of previous studies adaptive skills are in moderately low range in children and youth with visual impairment compared to the norm sample (Papadopoulos, Metsiou & Agaliotis, 2011) . Conceptual skills are more acquired than practical skills, but not more than social skills (Papadopoulos, Metsiou & Agaliotis, 2011) . In the mentioned research, the participants had the lowest achievements on the Written subtest, which assessed success in reading school books, newspaper articles, and other texts. Children and youth with visual impairment had the best achievements on Receptive subtest, and somewhat worse on Expressive subtest. Their achievements on Problem Solving subtest which belonged to social domain within this scale were somewhat better compared to achievements on subtests which belonged to conceptual skills domain. On the other hand, older participants achieved better results in communication skills domain. However, when compared to the norm group, developmental delay was also present. Gender and variables related to vision (visual acuity, visual field, time of vision loss)
were not significant factors for acquiring communication skills and skills needed to solve a problem.
Children with visual impairment do not have major difficulties in acquiring conceptual skills which primarily refers to structural aspect of a language (phonetics, phonology, grammar, and semantics). This is due to the fact that there were no significant differences in their achievements compared to typically developing children (James & Stojanovik, 2007) , which was also determined in the above mentioned study conducted by Papadopoulos Reading in persons with visual impairment to a great extent depends on the condition of visual functions (visual acuity, contrast sensitivity, and visual field) (Tabrett & Latham, 2012) . This primarily refers to speed. Studies have shown that low vision and blind children read more slowly than their typically developing peers (Dodd & (Nyman, Dibb, Victor & Gosneyet, 2012) . Unknowns concerning a disease causing the impairment and concern for the future state of vision, are just some of the stressors which influence a person's psychosocial adaptation to acquired visual impairment (Kef, 2002) .
With regard to the fact that conceptual skills have not been fully covered in previous studies, the subject of this research was this segment of adaptive skills and their relation to the time of onset, the category of visual impairment, and age.
Research aims and tasks
Aims of this research were the following: 1. To determine the acquisition level of conceptual skills in persons with visual impairment. 2. To determine the relation between conceptual skills and age, the category of visual impairment, and time of onset.
Tasks of this research were: 1. To develop and apply a questionnaire for collecting data on independent variables (gender, age, the category of visual impairment, and time of onset of visual impairment). 2. To assess conceptual skills of persons with visual impairment.
RESEARCH METHODOLOGY Formation and description of the sample
The sample included 127 participants with visual impairment, members of Belgrade Association of the Blind. Formation criteria were: visual impairment at the level of blindness and low vision, in accordance with the World Health Organization definition; 19-60 years of age, and average or above-average intellectual abilities. The sample consisted of 62 men (48.8%) and 65 women (51.2%). With regard to age, the participants were divided into four age groups (I from 19 to 24; II from 25 to 34; III from 35 to 45; and IV from 46 to 60). The first group included younger adults, who in the period between 19 and 24 years of age mainly study. The other two groups were equal in age, and in that period persons with visual impairment are usually employed. The fourth age group, from 46 to 60, included adults who at that period take early retirement. The first, second and fourth group each included 32 participants (25.2%), and the third included 31 (24.4%), (Mean=36.06; SD=11.777).
Most participants had a more severe form of visual impairment (N=79; 62.2%) and visual acuity under 0.05, while 48 participants (37.8%) were in the category of persons with low vision with visual acuity ranging from 0.05 to 0.3. Congenital visual impairment was present in 79 participants (62.2%), while acquired visual impairment was registered in 48 participants (37.8%). By applying Chi-Square, it was determined that there were no significant differences between the prevalence of different visual impairment categories (χ 2 =1.875, df=3, p=0.599) and the time of onset (χ 2 =7.458, df=3 p=0.059) with regard to age groups.
The research was conducted from November 2014 to July 2015. It was carried out personally with each participant. After obtaining responses from general information questionnaire, the instrument for assessing adaptive behavior was applied. All items were read to the participants, and their responses were recorded.
Research instruments
General demographic data (gender, age) and data referring to visual state (the category of visual impairment and time of onset) were collected by means of a specially designed questionnaire. Adaptive Behavior Assessment System II (ABAS, Harrison & Oakland, 2003 ) was used to obtain data on conceptual skills of persons with visual impairment. The assessment system was designed as a complex scale for assessing adaptive skills, identifying strengths and weaknesses, and monitoring them over time. It was filled out by a person who knew the participant well, or the participant himself/ herself. Adaptive Behavior Assessment System consisted of three domains (Practical Skills, Social Skills, and Conceptual Skills) divided into ten subtests including the total of 239 items. Conceptual Skills Domain was divided into three subtests: communication, functional literacy, and self-direction, which included 77 items. For each item, a participant chose one of the four given answers (0) is not able, (1) -never or almost never when needed, (2) -sometimes when needed, and (3) -always or almost always when needed. The answers were added up within each subtest, and raw score was obtained. The value of standard score was determined with regard to three parameters: age, the person providing information (a participant himself/ herself, or a person who knew the participant well), and the values of raw score. Standard score value for the domains was obtained by adding up standard scores of subtests. Standard scores for all three domains were then converted to composite scores. The obtained total score for one of the domains made it possible to determine equivalent composite score value for standard score value, which depended on both age and the person who provided information. By converting raw scores to standard and composite scores, we could get an insight into the development level of participants' adaptive skills. Descriptive classification of scores on ABAS scale, more precisely classification of the adaptive behavior general score and the scores in domains and on subtests, could be used for gaining an insight into the development level of adaptive behavior. With regard to this classification, the obtained values of composite adaptive score and composite scores in domains were classified into one of the following levels: greatly superior (130 points or more), superior (120-129), above average (110-119), average (90-109), below average (80-89), threshold (71-79), and extremely low (70 points or fewer). Standard score value on all subtests was determined with regard to the defined level it belonged to: superior (15 or more), above average (13) (14) , average (8) (9) (10) (11) (12) , below average (6-7), borderline (4-5), and extremely low (3 or less). On the basis of this classification, acquisition level of adaptive skills could be determined for each score, i.e. the range obtained by comparing the achievements of one participant with the achievements of the normative group. The norm group, i.e. the sample with regard to which the scale was standardized, consisted of typically developing persons of the same age.
By calculating Cronbach's alpha coefficient, internal consistency of ABAS scale was tested. Standard scores were used in the analysis for each of the ten subtests. Reliability coefficient, α=0.77, indicated a high homogeneity of the subtests within the scale.
Statistical data analysis
Descriptive statistical measures were used in the analysis of the obtained data. Participants' achievements on the applied scale were presented by basic descriptive measures: arithmetic mean, standard deviation, minimum and maximum values.
Significance of differences in achievements on the applied scale, according to the defined independent variables, was assessed by analysis of variance (ANOVA) and Bonferroni post hoc test.
Homogeneity of the sample in independent variables was determined by Chi-Square. Pearson correlation coefficient was used to determine the correlation between independent variables. Scale reliability was assessed by internal consistency α coefficient. Table 1 shows basic descriptive measures of the results which the participants with visual impairment achieved on the subtests Communication, Functional Literacy, and Selfdirection, and in Conceptual Skills Domain in total. Scores of participants with visual impairment on Conceptual Skills Domain subtests were in the range of extremely low or average. If we compare the composite score in Conceptual Skills Domain of participants with visual impairment with the norm sample, their achievements can be classified as below average (M=84.50). Below average achievement in this domain of adaptive behavior was the result of our participants' selfassessment on Functional Literacy subtest. Some items on this subtest possibly need to be modified, since in our country, documents and forms are not adapted to the needs of people with visual impairment.
RESEARCH RESULTS AND DISCUSSION
Achievements of participants with visual impairment on Functional Literacy subtest (standard score value M=3.37), compared to the norm sample, were in the extremely low category. This once again confirms that reading different kinds of texts, especially standard print, is a major difficulty for children and youth with visual impairment (Bell et . Even though money managing could be a problem for people with visual impairment due to difficulties in recognizing the value of paper notes, the concepts of time and money, as well as writing, were not a problem for them.
Communication skills were also not a major problem for the participants with visual impairment from our sample. Achievements on Communication subtest (M=8.91) were in the average range, which was significantly influenced by responses to claims related to the development of structural language aspect. This result is comparable with the results of several studies ( Mean values of our participants' standard scores were somewhat higher on Self-direction subtest (M=8.97), and were also in the average range with regard to the norm sample. Achievements on Self-direction subtest were characterized by major differences between the participants in self-assessing responsibilities and controlling emotions in different life situations. As concluded by a group of researchers from Greece (Papadopoulos et al., 2011), children with visual impairment have difficulties in independent and reasonable behavior, they find it difficult to predict an outcome before making a decision, they rarely apologize for their mistakes, and they cannot control anger. Most authors point out that the impairment and its consequences (Agran et al., 2007; Bardin & Lewis, 2008), as well as inadequate attitude of parents and teachers toward children with visual impairment, have a negative influence on the sense of security and self-assessment of abilities to make independent decisions in everyday life (Anđelković, 2014; Eniola, 2007; Lieberman & Robinson, 2004) . Self-direction problems become more complex with age, thus these people even in adulthood often depend on the help of persons without visual impairment. Big differences in assessing self-direction skills between the participants could be related to individual differences in controlling emotions and predicting an outcome of their own behavior, as well as to being overprotected by parents.
A low negative correlation between the participants' age and conceptual skills (r=-0.318; p≤0.000) was determined by Pearson correlation coefficient.
Relation between independent variables and results in Conceptual Skills Domain
By applying one-way analysis of variance, the influence of independent variables (age, the category of visual impairment, and time of onset) on the total score was determined in Conceptual Skills Domain. There were significant differences in the acquisition of conceptual skills (p=0.001) between the participants in different age groups ( Table 2 ). The youngest participants (from 19 to 24 years of age) acquired conceptual skills the most, and there was a constant decrease in the achievements with age.
By comparing the achievements of visually impaired participants from four age groups, a statistically significant difference can be determined between the first (from 19 to 24 years of age) and third age group (from 35 to 45 years of age) (p=0.023); the first (from 19 to 24 years of age) and fourth age group (from 46 to 60 years of age) (p=0.001) ( Table 3) . The determined differences in favor of the youngest participants with visual impairment could be explained by the fact that they are still included in the school system, they have been trained to use a computer, low vision and other aids, which positively influences the acquisition of functional literacy skills (Adetoro, Analysis of variance determined that low vision participants acquired conceptual skills significantly better than blind participants (p≤0.000). It is possible that the way of perceiving personal functional literacy in the given circumstances influenced the observed difference. The obtained result is in accordance with previous studies which showed that people with more severe visual impairment had more pronounced difficulties in acquiring functional literacy skills ( It is possible that significantly better achievements of low vision participants in Conceptual Skills Domain were related to the acquisition level of self-direction skills, since blind persons are overprotected more often, which has a negative influence on personal autonomy, self-respect, and decision-making in everyday life (Anđelković et al., 2015; Bardin & Lewis, 2008) . Since the results of previous studies indicated that people with low vision had significantly more difficulties in selfdirection aspects than blind people (Papadopoulos et al., 2013; Stojković, Eminović, Dimoski, Grbović & Nikić, 2011), the above mentioned assumption should be empirically tested in the future. The achievements of participants with congenital visual impairment were expected to be significantly better, since persons with the acquired impairment, in a new situation, face difficulties in performing everyday activities which were previously not a problem for them, such as: reading newspapers and documents, labels on food and medications, street names, filling out different forms (Lamoureux et . However, in our research, there were no statistically significant differences determined in the acquisition level of conceptual skills between participants with congenital and acquired visual impairment, which could be related to difficulties in functional literacy. Most people who lose vision during their life, do not learn to read and write in Braille, which is a rather neglected activity in our environment and wider.
Communication, as an integral part of conceptual skills, posed almost identical problems for participants with both acquired and congenital visual impairment. Tasks from Adaptive Behavior Assessment System include a wide range of communication skills. Thus, the obtained result could possibly be explained by difficulties in non-verbal aspect of communication. Gestures are acquired by imitation at an early age, and it is assumed that congenitally blind children cannot spontaneously learn to use gestures for the purpose of communication (Ekman & Friesen, 1969; Wood, 1981 , all according to Frame, 2000) . In his research, Frame concluded that the time of vision loss influenced the extent to which a person could understand the meaning of gestures and use them adequately (Frame, 2000) . Some of the responses led to a conclusion that regardless of the time of vision loss, the participants found it difficult to decide when they could start and/or end a conversation, since even though they knew communication gestures existed, they could not see them and recognize their meaning.
The inability of persons with acquired visual impairment to learn to perform different activities independently in a new situation is related to numerous factors. With regard to the life period when vision loss occurred, personal characteristics, requirements of the environment and their job, people with visual impairment experience difficulties in certain selfdirection aspects. On the other hand, unpredictability related to the impairment and future state of vision is one of more significant stressors which influence psychosocial adaptation of persons with acquired visual impairment (Kef, 2002) Senra et al., 2013) , while people with congenital visual impairment often do not have the opportunity to learn how to make decisions on their own and become independent. This probably influenced the fact that no difference in self-direction was determined between persons with acquired and congenital visual impairment. It is obvious that individual characteristics and personal strengths had the greatest influence on adapting to vision loss, gaining personal autonomy, self-confidence, selfrespect, and self-advocacy. It should be mentioned that there were more participants with congenital visual impairment than the ones with acquired visual impairment in the sample, which could additionally influence the fact that no statistically significant differences were determined between the two groups in Conceptual Skills Domain.
CONCLUSION
With regard to the aims of this research and the obtained results, we can conclude the following:
-The acquisition of conceptual skills in people with visual impairment was below average compared to the norm sample. -In Conceptual Skills Domain, participants with visual impairment had the lowest achievements on Functional Literacy subtest, while they acquired communication skills somewhat better, and selfdirection skills the best. -Age of participants with visual impairment significantly influenced the acquisition level of conceptual skills. -Participants with low vision had fewer difficulties in acquiring conceptual skills than blind participants. -Time when vision loss occurred was not a significant factor for acquiring conceptual skills. With regard to the obtained results, it is possible to give recommendations for the acquisition of conceptual skills in persons with visual impairment:
-adequate reading materials should continuously be provided for people with visual impairment, since this has a direct influence on easier acquisition of functional literacy and everyday functioning in general; -training for using computers and visual aids should be organized, and potential users informed; -training for using assistive technology should be available from the earliest age; -blind children should be trained to direct their attention to the interlocutor, identify and understand the consequences of inattentive listening, develop awareness of personal communication style, empathy, and skills needed for digital communication; -training directed at the development of self-concept, decision-making, independent problem-solving, selfcontrol, and self-advocacy should be included in the existing programs.
